In this paper we define a multi-capital model of the Solow type and derive a system of differential equations corresponding to a production function depending on several capitals, labor and technological progress. Variables of this system of differential equations are technological progress, labor and capitals (not capitals per labor as in the classical Solow models). A stability analysis of the system near its steady-state solution is given. The obtained result is applied to a system with production function of the Cobb-Douglas type depending on several capitals.
Introduction
The classical Solow differential equations ( [4] , [5] ) describe a dynamics of the ratio: the capital per labor. In the paper by F. Fabião [1] a new type of dynamic equations, describing the dynamics of the capital, not capital per labor. A condition for the existence of steady-states is formulated and a result on their stability is proved there. We extend this result to a model where the production function depends on several capitals. Our dynamic equations for the labor and technical progress have quadratic right-hand sides . We prove a stability results for steady-states of the system. We apply these results to a model corresponding to the Cobb-Douglas production function depending on several capitals.
Dynamic Equations of a Multi-Capital Solow Type Model
We define a growth model of the Solow-type modeled by the following production function, dynamic equations for m−capitals K 1 , K 2 , . . . , K m , equations for investments I 1 , I 2 , . . . , I m , dynamic equations for technological progress A and for labor L : 1. Production function:
2. Dynamic equations for capitals:
where s i , δ i , i = 1, 2, . . . , m are positive constants; 3. Equations for investments:
4. Dynamic equations for technological progress:
where a, b ∈ R are positive constants; 5. Dynamic equations for labor:
Deriving the equation (1) in order to time we obtain
Dividing both sides of (1) by Y and using the equality A =
Y F
we have
The functions G(A) and H(L) are assumed to be linear in many Solow many generalized Solow models. However under this assumption the system with the dynamic equation (7) does not have steady-state solutions. In the paper [1] another condition (see (26)) is assumed. However then steady-states of the system are not generic (see [2] ). We will assume that the functions G(A), H(L) are quadratic and under this assumption steady-states of the system exist and they are generic.
Stability Analysis of System with CobbDouglas Multi-Capital Production Function
In this section we study the system (DS) with the production function
In this case
These equalities and the equation (20) 
Substituting these equalities into (6) we have
If the condition
is satisfied then we have the system
for which the set of steady-state solutions are defied by the equations
The follwing theorem is a generalization of Proposition 4 from the paper [1] .
Theorem 3.1 If the condition (10) is satisfied and
then any steady-state solution of the system (11), (12) is asymptotically stable.
Define the function
Obviously V (K 0 , Y 0 ) = 0 and V (K, Y ) > 0 for (K, V ) = (K 0 , Y 0 ) and the derivative of V along solutions of the system iṡ
We have the equalitẏ
From this equality it follows thatV (K, Y ) < 0 for all (K, Y ) = (0, 0) if the condition (14) is satisfied and from the Lyapunov stability theorem ( (see [3, Theorem 3 , page 131]) we obtain the assertion of the theorem.
Under the condition (10) the steady-state solutions of the system (11), (12) are non-generic, non-hyperbolic because the set of all steady-state solutions is an one-dimensional manifold defined by the equation (K 1 , K 2 , . . . , K m ) = (
However by the Kupka-Smale theorem (see [4, page 267] ) the set of all steady-states of systems of autonomous differential equations consists generically of isolated points and they are all hyperbolic. Now let us consider the system
The condition (10) 
is the steady-state solution of the system. Since
the equation (22) has the solution
where
We have obtained that the steady-state solution of the system (17), (18), (20), (19) is
where Y 0 is given by the formula (24). 
Proof. Define the function
. . , K m0 , Y 0 ) and using the procedure from the proof of Theorem 3.1 one can prove thaṫ
if the condition (14) is satisfied. Since 
